Abstract-We have developed a straightforward optics system for lab on chip applications. This system can be used to handle a continuous micro fluid flow, submicron and nano-sized particles. The device that is investigated under this system can be used to fields such as bioseparation, biosensors for diagnostic and prognostic purposes. In our advance, the system is formed for dielectrophoretic (DEP) colloidal particle deflection application. Such device has been fabricated using glass substrates with microelectrode arrays on it and a microchannel made from Dry Film Resist (DFR). The fabrication ensures the easiness of its usage under the experimental unit. The system introduced can reduce cost, sophisticated hardware usage and power consumption. Separation via deflection (DEP) method was performed using test particles over a wide range of applied field frequencies, confirming the good deflection within the optics experimental unit setup.
INTRODUCTION
The claimed lab-on-chip (LoC) technology is the research and development of small laboratory on a chip, which has increased tremendously over the past twenty years. The technology allows designers to create small, portable, robust, low-cost, and easy-to-use diagnostic instruments that offer high levels of capability and versatility. LoC systems will decrease reagent consumption and reduce cost per analysis. It also reduces analysis time and provides better controllable process parameters in chemical reactions.
LoC is also known as miniaturized total (chemical) analysis system, ( TAS). It is a generic term for a small system or device (microfluidic) designed to perform one or more chemical/biochemical processes. The early stage of microfluidics has been dominated by the development of microflow sensors, micropumps and microvalves in near the beginning 1990s and the concept has been introduced by Manz and co-workers from Imperial College London [1] . Since then, the chip-based analytical systems have been rapidly applied to a variety of fields such as separation science, chemical production, DNA analysis, medical diagnostics and environmental analysis.
AC electrokinetics is defined as the study of fluid or particle motion in electric fields and generally works in alternating current, AC. It includes electrophoresis (EP), dielectrophoresis (DEP), electro-osmosis (EO), electrorotation (ROT) and electroorientation [2] . These electrokinetic processes are able to manipulate, concentrate and separate different types of bioparticles or biomolecules, organic and inorganic materials. All these methods can be miniaturized into LoC.
The work within this paper is concerned on the system set up for AC electrokinetics operations and will be focused on DEP application. Dielectrophoresis used here is for separation technology. The term called dielectrophoresis, comes from a combination of two words 'Dielectro' and 'phoresis'. The "dielectro' means the dielectric material and the used of electric field while 'phoresis' means a transmission came originally from a New Latin 'phoresia' or a Greek word 'phorein' means 'to carry'. Different dielectric particles will move at different places under DEP therefore will cause a deflection when they are mixed [3] [4] [5] .
.
II. METHODOLOGY
Successively to start the experiment of deflection of particles using DEP and consequently separate the particles, we start from single size of particles towards a mixture of those particles. However in this paper we will only presenting the deflection of one particle since we are focusing on the system specifically on the experimental setup. All measurements will be performed in the automated system using the aid of Matlab software. This system houses some electronic and electrical instruments such as a waveform generator TTi TG2000 that can give signal from 0-20Vpp and frequency from 0-20MHz and then improved to TGA1244 made by Agilent, the TTi (THURLBY THANDAR 
IV. ANALYSIS
The analysis part started immediately once the system is halted and when the captured videos are transformed into a sequence of frames and intensity detection is performed on all the particles detected on each frames. All the detections are then collected into one file, for example they are saved in Excel file, and will be plotted into a graph of intensity versus horizontal length of the channel. The illustration of the analysis is shown in block diagram in Fig. 5 . The analysis performed was by scanning a sequence of images captured in the video to ensure that there are not the same particles detected. In the sequence, the images are turned to grey scale and the threshold value of the image is taken. These steps are illustrated in Fig. 6 .
V. SYSTEM OPERATION
Movies captured using the Matlab program are automatically recorded and the particles are detected using the image analysis program, which was included in the main program. The distance of the deflection is taken horizontally from the sidewall. The minimum and the maximum of the particles movement are measured and hence the mean of the distribution is recorded.
VI. SETUP FOR DEFLECTION
In the following experiment set up, the glass syringe is chosen for injecting sample and medium into the device. The sample and the sheath flow use 1000μl size syringe with series of MD-0100 and the syringe pumps of series MD-1001 Baby Bee Syringe Pump. They are from Bioanalytical Systems, Inc. (BASi).
The flow of the sample can be made smaller in width the by using a Gastight #1725® glass syringe of 250μl manufactured by Hamilton-Bonaduz Schweiz. With 250μl glass syringe, it will slow down the sample stream 4 times than before (compare to 1000μl syringe). The representation of the setup is shown in Fig. 7 . 
